Common purslane (Portulaca oleracea L.) seeds show lightcontrolled dormancy. Ribosome profiles from dark-incubated seeds consist of 22 to 26% polysomes. Light induces germination and stimulates polysome formation during the 12-hour lag period preceding radicle protrusion. Polysome levels increase to 29, 35, and 41 % with exposure to 3, 6, and 9 hours of light, respectively. Although polysomes form on imbibition in the dark, 6 hours of light stimulates a significant increase in polysome formation which is probably related to early stages of radicle elongation.
Although polysome formation on imbibition of seeds has been well established (1, 9, 11-13, 15, 18) , the systems examined were nondormant. In vivo labeling experiments of dormant versus nondormant imbibed seeds have generally shown that protein synthesis occurs at similar levels, at least until visible germination (2) (3) (4) 10) . Contrary to these findings, Mitchell and Villiers (14) reported that light was required for polysome formation in imbibed seeds displaying light-controlled dormancy. They could not detect polysomes in darkincubated Grand Rapids lettuce seeds, but found a gradual increase in polysomes once seeds were given the dormancybreaking stimulus of light. More recently, Fountain and Bewley (8) demonstrated that dark-incubated Grand Rapids lettuce seeds have a low level of polysomes and that the polysomes are active in protein synthesis.
The present investigation of polysome formation in common purslane seeds, which display light-controlled dormancy, was undertaken to compare polysome levels in dark-incubated dormant seeds with polysome levels in seeds exposed to the dormancy-breaking stimulus of light. Purslane seeds are similar to Grand Rapids lettuce seeds in that they remain dormant in the dark even though fully imbibed (5, 7, 17 (5, 7, 17) , showed a 12-hr lag period before germination after exposure to light. Ribosomes were prepared from 24-and 33-hr dark-incubated seeds and from seeds exposed to 3 hr, 6 hr, and 9 hr of continuous light after 24 hr of dark incubation. One gram of seeds (two Petri dishes) was used for each ribosomal profile.
Ribosome Isolation. At various stages of incubation, seeds (2 g) were harvested and frozen in liquid N2. Frozen seeds were reduced to a powder with a mortar and pestle. Twenty-five milliliters of extraction medium was used per ribosome preparation. Ten milliliters of extraction medium was added to the powdered seeds and the mixture was frozen with liquid N2.
Grinding was continued as the sample thawed, and the remainder of the extraction medium was added gradually throughout this procedure. Ribosomes were obtained by the method of Davies et al. (6) Figure 2 .
Triton X-100. The homogenate was passed through Miracloth' and centrifuged at 29,000g for 20 min. The resulting supernatant was passed through Miracloth, was gently layered over a 5-ml pad consisting of 1.5 M sucrose in ribosome medium (40 mM tris-HCl, pH 8.5; 10 mm MgCl2; and 20 mm KCl), and was centrifuged at 214,000g (Rav) for 2 hr in a type 60 Ti rotor of a Beckman Model L2-75B ultracentrifuge. The pellet was resuspended using 1 ml of ribosome medium. A 100-,ul sample was taken to determine RNA by the orcinol method (16) . The remainder of the ribosome sample was divided equally-half was RNase treated (1 jtg/ml of RNase, 37 C, 5 min) and half was untreated. Four-hundred-microliter ribosome samples, containing 0.73 to 0.98 mg of RNA, were layered on 12-ml linear (10-40%) sucrose gradients (20 mm tris-HCl, pH 8.5; 10 mM MgCl2; and 20 mm KCI), and were centrifuged at 122,000g (Rav) for 80 min in a SW 40 Ti rotor. Gradients were prepared over a 0.5-ml cushion of 60% sucrose, using an Isco Model 570 gradient former. Samples were kept on ice during manual operations, and centrifugations were conducted between 2 to 5 C.
After density-gradient centrifugation, the A. was determined using a Gilford Model 240 recording spectrophotometer with a density-gradient scanner attachment. The gradients were pumped with a 60% sucrose solution at a flow rate of 1 ml/min with a chart speed of 2 min/ inch.
Polysomes were established and estimated by comparison of ribosomal profiles obtained from RNase-treated (1 ,ug/ml of RNase, 37 C, 5 min) and untreated halves of a ribosomal preparation. This eliminated some nonpolysomal material, which had an absorbance at 260 nm, from the polysome region and allowed a more accurate estimation of polysome material represented in the untreated profile. A planimeter was used to determine areas involved in estimating the percentage of polysomes comprising a given profile.
RESULTS AND DISCUSSION
Purslane seeds incubated in the dark remain dormant though fully imbibed (5, 7, 17) , and remain sensitive to light under our experimental conditions. Although purslane seeds show variability regarding their degree of dark dormancy (5, 7, 17) , the 2 Mention of a trademark or proprietary product does not constitute a guarantee or warranty of the product by the United States Department of Agriculture, and does not imply its approval to the exclusion of other products that may also be suitable. seeds used in the present experiments germinated less than 4% when incubated up to 72 hr in continuous darkness (Fig. 1) . Seeds incubated in the dark for 24 hr, then exposed to continuous light, showed a 12-hr lag period before the beginning of visible germination (radicle protrusion). No germination occurred before 12 hr of light and >90% germination occurred by 24 hr of light. We were concerned with biochemical or physiological events occurring before germination; therefore, ribosomes were extracted from seeds given 3, 6, and 9 hr of light after 24 hr dark incubation. The 24-hr dark preincubation period made it possible to remove dark-germinated seeds from the nongerminated seeds used in ribosome extractions.
Typical ribosomal profiles are shown in Figure 2 . Seeds incubated in darkness for 24 and 33 hr contained polysomes (Fig.   2 , A and C). Table I shows data obtained from Figure 2 , A through D, and indicates that 22 to 26% of the ribosomal profiles of dark-incubated seeds consisted of polysomes. Seeds induced to germinate by exposure to light after 24 hr of darkness gradually increased their level of polysomes (Fig. 2, E-G) . Six hr of light were required to see a significant increase in polysomes ( Fig. 2F ; Table I ). The light-stimulated polysomes (Fig. 2 , F and G) preceded radicle protrusion by 6 and 3 hr, respectively. Comparison of sections H and G of Figure 2 , RNase-treated and -untreated profiles from 9-hr light seeds, illustrates that RNase eliminated most absorbing material in region II and increased the ribosomal subunit and monosome region I. These effects of RNase are our criteria for the existence of polysomes in region II of the profiles. Table I summarizes data obtained from such profiles. There seemed to be a shift from monosomes to polysomes as a result of light-induction of germination. Because the light-stimulated polysomes are 6 to 9 hr removed from the initial breaking of dormancy, they represent a step leading to germination (radicle protrusion) rather than a direct control mechanism of dormancy. The light-stimulated polysomes in purslane seeds are analogous to the findings of Mitchell and Villiers (14) with Grand Rapids lettuce seeds. In contrast to their results, however, and in agreement with Fountain and Bewley (8) , darkincubated purslane seeds contain a low level of polysomes. These seeds which display light-controlled dormancy are similar to nondormant systems in that polysomes are formed on imbibition. Correlation of polysome levels with rates of protein synthesis, and determination of biochemical prerequisites for light-induced polysomes and their products remain to be investigated.
